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W XYZ[YX \] ^_^YZX `a b c b de b fg h_X ZYi_jYk lm[jY \ZkYZ XnooYjZ[YX \] X[o^iY
]pmqj[\m X[mrpi_Z[j[YX j\ qYZj_[m lm[jY pm[j_Zn ZYsYqj[\m rZ\p^X \] thY^h_Zk _mk
u\kk `dvg w uh[X ^_^YZ o_xYX jhY mYyj XjY^ [m jhY X_oY k[ZYqj[\m z {Y Xjpkn lm[jY
\ZkYZ XnooYjZ[YX \] \mY \] WZm\ik |X ^_Z_}\i[q X[mrpi_Z[j[YX `db v b ~g � ��� � _mk
q\mXjZpqj q\o^iYy qZnXj_ii\rZ_^h[q rZ\p^X ]Z\o jhY ZYiY�_mj o\m\kZ\onw

�pZ _^^Z\_qh [X X[o [i_Z j\ jh_j [mjZ\kpqYk [m `ag w �[ZXj \] _ii � jhY qnqi[q rZ\p^
_qj[\m \m jhY h\o\i\rn \] _ j{\�k[o YmX[\m_i XnooYjZ[q � [im\Z l}ZY X^ i[jX jhY
h\o\i\rn \�YZ � [mj\ qh_Z_qjYZ Xp}X^_qYX � � w �m _ mpo}YZ \] q_XYX � _X qi_XX[lYk [m
`ddg � jh[X X^i[jX jhY j{\�k[o YmX[\m_i xYZmYi � \] jhY [mjYZXYqj[\m ]\Zo }Yj{YYm j{\
Xp}X^_qYX � � q\ZZYX^\mk[mr j\ j{\ k[Xj[mqj q\m� pr_jY qh_Z_qjYZX z � � ��� � ��� w
�m jhY q\ZZYX^\mk[mr qh_Z_qjYZ Xp}X^_qYX [m jhY q\h\o\i\rn� {Y q\mX[kYZ jhY _�mY
hn^YZ^ i_mYX \] _ii ��q\ qnqiYX j_x[mr _ lyYk m\m��YZ\ �_ipY \m _ lyYk m\m�jZ[� [_i
YiYoYmj \] � �� w uhY Y�p[�_Z[_mj o\m\kZ\on \m Xpqh _ hn^YZ^i_mY jpZmX \pj j\ }Y
_ q\o^iYy qZnXj_ii\rZ_^h[q rZ\p^ w

W ij\rYjhYZ \pZ q\mXjZpqj[\m n[YikX XY�Ym k[�YZYmj _�mY rZ\p^X w W �pYXj[\m
{h[qh m_jpZ_iin _Z[XYX ]Z\o jh[X ^_^YZ [X jh_j \] Yy [XjYmqY \] _mn �YZX[\m \] _
rZ\p^ k[XqZ[o [m_mj {h[qh r[�YX hn^YZXpZ]_qYX [X\o\Z^h[q j\ jhY k[XqZ[o [m_mjX \]
jhY XnooYjZ[q ��� ]pmqj[\mX � X[o [i_Z j\ jhY ZYi_j[\m }Yj{YYm jhY k[XqZ[o [m_mjX \]
jhY thY^h_Zk�u\kk rZ\p^X _mk \] jhY XnooYjZ[q ��� X[mrp i_Z[j[YX \}XYZ�Yk [m
`a b c b deg w

uhY XjZpqjpZY \] jhY ^_^YZ [X _X ]\ii\{ X w
tYqj[\m � [mjZ\kpqYX jhY _�mY q\o^iYy ZYsYy [\m rZ\p^X [m�\i�Yk w tYqj[\m �

ZYq_iiX � ]Z\o `ddg � jhY i[Xj \] XnooYjZ[YX \] jhY ��� X[mrpi_Z[j[YX {h[qh o _n iY_k j\
o\m\kZ\on ZY_i[X_j[\mX \] jhY rZ\p^X w �YZY {Y _iX\ ]\Zopi_jY \pZ o _[m ZYXp ij \m
ZYi_j[mr jhY X[mrp i_Z[j[YX _mk qZnXj_ii\rZ_^h[q rZ\p^X w uhY ZYXpij [X jhYm ^Z\�Yk [m
tYqj[\m � w uhY ^Z\\] [X }_XYk \m jhY q\mX[kYZ_j[\m \] jhY �nmx[m k[_rZ_o X \] jhY
XnooYjZ[q X[mrpi_Z[j[YX � {h[qh jhYZY]\ZY o _n }Y jZY_jYk _X _m _m_i\r \] jhY _�mY
k[_rZ_o X \] �Yni rZ\p^X ]\Z jhY thY^h_Zk�u\kk rZ\p^X {Y _ZY Xjpkn[mr w � h[iY
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jhY k[_rZ_o X ]\Z jhY [m�_Z[_mj ]pmqj[\mX h_�Y } YYm \}j_[mYk [m `ddg � jhY k[_rZ_o \]
jhY \min Y�p [�_Z[_mj ]pmqj[\m _^^Y_Z[mr [X q\mXjZpqjYk [m tYqj[\m � w

� [m_iin� [m tYqj[\m � � {Y r[�Y _m Yy_o^iY \] _ q\o^iYy qZnXj_ii\rZ_^h[q rZ\p^
{h[qh [X m\j q\mj_[mYk [m �\^\� |X j_} iYX [m `d�g w uh[X ZY\^YmX �\ZYi |X ^Z\}iYo \]
q\o^iYjY qi_XX[l q_j[\m \] q\o^iYy qZnXj_ii\rZ_^h[q rZ\p^X w

d � ��� ������� ���� !���"�!��#� "��$��
Wm %& '( )(* (+ ,-' [m � . [X _m _�mY pm[j_Zn jZ_mX]\Zo _j[\m [kYmj[q_i \m _ hn�

^ YZ^i_mY � {h[qh [X q_iiYk jhY / ,))-) \] jhY ZYsYy [\m w W rZ\p^ rYmYZ_jYk }n Xpqh
ZYsYy [\mX _mk h_�[mr _ q\o^_qj ]pmk_o Ymj_i k\o _[m [X q_iiYk 0-/1 2(+ 0)345%2 2-6
7 )%1 8 ,0 w tpqh rZ\p^X {YZY qi_XX[lYk }n 9 w : w �\^\� [m `d�g w

:Yj ; < =. }Y jhY i[mY_Z ^_Zj \] _ q\o^iYy qZnXj_ii\rZ_^h[q rZ\p^ > � jh_j [X
jhY [o _rY \] > pmkYZ jhY m_jpZ_i o _^ > ? =. w �] q\pZXY � ; opXj }Y _ thY^h_Zk�u\kk rZ\p^ w �Y kYm\jY }n @ jhY o_y[o _i jZ_mXi_j[\m Xp}rZ\p^ \] > w uhYm > [X
_m YyjYmX[\m \] ; }n @ z

A ? @ ? > ? ; ? BCD E
[X _m Yy_qj XY�pYmqY w Fmi[xY jhY ZY_i q_XY � > o_n m\j } Y jhY XYo [�k[ZYqj ^Z\kpqj
\] [jX i[mY_Z _mk jZ_mXi_j[\m ^_ZjX w �\{Y�YZ � _ii jhY rZ\p^X _Z[X[mr [m jh [X ^_^YZ
]Z\o \pZ X[mrpi_Z[jn q\mXjZpqj[\mX _ZY Xpqh ^Z\kpqjX w

�Y Xh_ii m\{ i[Xj jhY rZ\p^X [m�\i�Yk w � [ZZ\ZX \] ; {[ii }Y [kYmj[lYk }n jhY[Z
m\Zo _iX {h[qh {Y Xh_ii q_ii )--54 w uhY Z\\jX { [ii m\j mYqYXX_Z[in } Y pm[j w

uhY i[mY_Z ^_ZjX \] jhY rZ\p^X {Y { [ii mYYk _ZY jhY thY^h_Zk�u\kk rZ\p^X ;
� G HI J � J �K � GL HIK � GM � GN � G�O � GL� � GL� w �nmx[m k[_rZ_o X \] jhYXY rZ\p^X _ZYr[�Ym [m �[rpZY �w uhY �YZjYy XYj \] _ k[_rZ_o jhYZY ZY^ZYXYmjX _ XYj \] rYmYZ_j[mr
ZYsYy [\mX w P_qh �YZjYy [X _ pm[j Z\\j QR _mk [X o _ZxYk { [jh jhY \ZkYZ \] jhY
ZYsYy [\m � \ZkYZ � jZ_k[j[\m_iin \o [jjYk w Wm YkrY QR ? QS [X Y�p[^^ Yk { [jh jhY
hYZo [j[_m ^Z\kpqj TQR J Q S U w W X pXp_i � V � W�X YZL w uhY YkrY \Z[Ymj_j[\m [X \o [jjYk
[] jhY ^Z\kpqj [X ZY_i � _mk jhYZY [X m\ YkrY _j _ii [] jhY Z\\jX _ZY \Zjh\r\m_i w �Y
}\ZZ\{ jhY GL� k[_rZ_o ]Z\o `deg Hq] w `[gK w W ii jhY \jhYZ k[_rZ_o X {YZY q\mXjZpqjYk
pX[mr jhY Z\\jX ]Z\o u_}iY � \] `d�g HXYY _iX\ `[ gK w uhY Z_mx \] jhY rZ\p^ GL� [X � w
uhY Z_mx \] _mn \jhYZ rZ\p^ [X Y�p_i j\ jhY mpo}YZ \] �YZj[qYX [m [jX k[_rZ_o w
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\]^_`a bc �nmx[m k[_rZ_o X \] jhY thY^h_Zk�u\kk rZ\p^X w W ii
jhY Z\\jX _ZY pm[j w

uhY qZnXj_ii\rZ_^h[q rZ\p^ { [jh ; � G�O _Z[X[mr [m \pZ X[jp_j[\m { [ii } Y Xh\{mj\ }Y �\^\� |X `� �O g� w �jX jZ_mXi_j[\m Xp}rZ\p^ @ [X jhY i_jj[qY X^_mmYk }n jhY
; �\Z}[j \] _ m\m��YZ\ Z\\j \] _mn \] [jX \ZkYZ � ZYsYy[\mX w
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uhY \jhYZ rZ\p^X { [ii } Y �\^\� |X `G HI J � J �Kg � `� L HIKg � `� M g � `� N g � `� L�g _mk
`� L� g ZYX^ Yqj[�Yinw �\Z Y_qh \] jhYo � jhY i_jj[qY @ [X jhY X^_m \] jhY ; �\Z}[j \] _mn
m\m��YZ\ Z\\j \] ; w �\Z _ii \] jhYXY rZ\p^X � YyqY^j ]\Z `� M g � jh [X iY_�YX m\ _o}[rp [jn
[m jhY qh\[qY X[mqY ; 	� G HI J � J �K [X jZ_mX[j[�Y \m jhY XYj \] [jX o [ZZ\ZX � {h[iY }\jh
\}�[\pX ^\XX[} [i[j [YX ]\Z G HI J � J �K r[�Y jhY X_o Y i_jj[qY w W X ]\Z `� M g � {hYm jhY o [ZZ\Z
XYj q\mX[XjX \] j{\ GM �\Z} [jX HjhY i_jj[qY qh\[qY } Yj{YYm {h[qh qiY_Zin iY_kX j\ jhY
X_o Y qZnXj_ii\rZ_^h[q rZ\p^ K � {Y { [ii } Y _ }[j o \ZY X^ Yq[lq _}\pj jhY ^ZY]YZ_}iY
\Z}[j i_jYZ w

W ii \pZ qZnXj_ii\rZ_^h[q rZ\p^X h_�Y jhY q\m�pr_jY �YZX[\mX � { [jh C _mk V ZY�
^i_qYk }n jhY[Z q\m� pr_jYX w �\{Y�YZ � jhY q\m� pr_j[\mX n[Yik jhY X_o Y rZ\p^X w

� � 
$ ������#�� � � � ���
�\{ {Y [mjZ\kpqY jhY X[mrpi_Z[j[YX {Y { [ii } Y kY_i[mr { [jh w
:Yj  }Y _ h\i\o\Z^h[q ]pmqj[\m�rYZo \m H� . J AK w �\mX[kYZ _ k[�Y\o\Z^h[Xo �

rYZo � \] H� . J AK XYmk[mr jhY hn^YZXpZ]_qY  � A [mj\ [jXYi] w �j opij[^i[YX  }n _
]pmqj[\m � m\j �_m[Xh[mr _j jhY \Z[r [m w �m {h_j ]\ii\{ X � {[ii h_�Y _ lm[jY \ZkYZ � X\
� [X � pXj _ q\mXj_mj � _ Z\\j \] pm [jnw

�\mX[kYZ jhY X^_qY � H� J �K \] _ii h\i\o\Z^h[q ]pmqj[\m�rYZo X \m H� � J AK opij[�
^i[Yk }n � pmkYZ jhY _qj[\m \] � w uhY rZ\p^ �� \] }[h\i\o\Z^h[Xo �rYZo X \] H� � J AK
q\oopj[mr { [jh � _qjX \m � H� J �K w uhY q\ZZYX^\mk[mr Y�p[�_iYmqY [X _ rY\o YjZ[q
Y�p [�_iYmqY [m jhY XYmXY \] �_o\m `�g w uhYZY]\ZY � jhY }_XY \] _m �� �o [m [�YZX_i
kY]\Zo _j[\m \]  [m � H� J �K [X Xo \\jh _mk Xpqh _ kY]\Zo _j[\m q_m }Y q\mXjZpqjYk
[m jhY Xj_mk_Zk {_n `� b ~g w

� a� ]� ]� ]�� � w� c Wm _pj\o\Z^h[Xo � \] _ hn^YZXpZ]_qY  � A [X q_iiYk 4/ --58 6
%�2( [] _m �� ��YZX_i kY]\Zo _j[\m \] ]pmqj[\m  q\mj_[mX o Yo}YZX { [jh Xo\\jh �YZ\
XYjX w

�m `ddg jhY i[Xj \] _ii Xo \\jh_}iY �p_X[h\o\rYmY\pX _pj\o\Z^h[Xo X \] _ii jhY
o Yo}YZX \] jhY ]pmqj[\m ]_o [in

��� z � L � �� �� � � ��� J � 	� � J
{_X \}j_[mYk w �\ZY\�YZ � _ ]pZjhYZ XYiYqj[\m \] q_XYX { [jh _ ^\jYmj[_i j\ n[Yik
q\o^iYy qZnXj_ii\rZ_^h[q rZ\p^X {_X q_ZZ[Yk \pj [m `ddg w

uhY XYiYqj[\m {_X }_XYk \m jhY q\mXjZpqj[\m \] _m _�mY ZYsYqj[\m rZ\p^ ]Z\o
_ XYo [�kYlm[jY hYZo [j[_m ]\Zo { [jh _ \mY�k[o YmX[\m_i xYZmYi � {h[qh {Y }Z[Ysn
o Ymj[\mYk [m jhY [mjZ\kpqj[\m w �\Z jh[X � {Y i[]j _ Xo\\jh_}iY _pj\o\Z^h[Xo \] _
��� qpZ�Y j\ _ Xo\\jh_}iY _pj\o\Z^h[Xo � \] [jX \mY��_Z[_}iY Xj_}[i[X_j[\m w W X _
ZYXpij � jhY XYq\mk h\o\i\rn \] jhY XnooYjZ[q � [im\Z l}ZY [m � L X^i[jX [mj\ _ k[ZYqj
Xpo ���� \] qh_Z_qjYZ Xp}X^_qYX � X\ jh_j � _qjX \m _m [mk[�[kp_i Xpoo_mk _X _
opij[^ i[q_j[\m }n jhY Z\\j \] pm[jn  �  !"#$" %� & � �w

�Y {_mj j\ X^i[j jhY ��k[o YmX[\m_i xYZmYi \] jhY ��� [mjYZXYqj[\m ]\Zo }Yj{YYm
j{\ k[�YZYmj �� w �m jhY \jhYZ h_mk � X[mqY {Y _ZY r\[mr j\ YyjZ_qj _ qZnXj_ii\rZ_^h[q
rZ\p^ ]Z\o jhY o\m\kZ\on _mk X[mqY Xpqh _ rZ\p^ h_X _j iY_Xj j{\ rYmYZ_j\ZX �
{Y mYYk jhY k[XqZ[o [m_mj \] _m �� �o [m[�YZX_i kY]\Zo _j[\m \] \pZ ]pmqj[\m j\ }Y
_j iY_Xj \] opij[^ i[q[jn � w to\\jh_}iY _pj\o\Z^h[Xo X \] ��� X_j[X]n [mr jhYXY j{\
ZY�p[ZYo YmjX {YZY q_iiYk ,' 5()(45,'7 [m `ddg w

�m ]_qj � _m _pj\o\Z^h[Xo � [X pXYk � pXj j\ X^i[j jhY h\o\i\rn _mk k\YX m\j
_�Yqj _mn o\m\kZ\on \m jhY Xpoo_mkX �� \}j_[mYk w uhYZY]\ZY � {Y Xh\pik m\j
k[Xj[mrp[Xh }Yj{YYm _pj\o\Z^h[Xo X ^Z\kpq[mr X_o Y X^i[jj[mrX w �m ^_Zj[qpi_Z � {Y
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Xh\p ik m\j k[Xj[mrp[Xh } Yj{YYm _pj\o\Z^h[Xo X rYmYZ_j[mr jhY X_o Y qnqi[q rZ\p^ w
W X [j {_X Xh\{m [m `ddg � jhYZY _ZY � p Xj � k[�YZYmj [mjYZYXj[mr XnooYjZ[YX \] jhY ���
]pmqj[\mX o\kpi\ Xpqh [kYmj[lq_j[\mX w �Y ZYq_ii jhYo [m u_}iY �w �\j[qY jh_j m\mY
\] jhY q_XYX q\mj_[m X jhY o\kpipX w

uhY j_}iY q\mj_[mX � [m�_Z[_mj _mk \mY Y�p[�_Z[_mj H��� �� �K X[mrpi_Z[j[YX w �mjhY j_}iY � jhY �()4%2 / -'-/ ,%24 _ZY jh\XY {h\XY _kk[j[\m { [jh _Z}[jZ_Zn q\o^iYy
q\Y� q[YmjX j\  r[�YX _m �� �o [m[�YZX_i kY]\Zo _j[\m w �m _ii jhY q_XYX � jhY[Z mpo}YZ
[X Y�p_i j\ jhY k[o YmX[\m \] _m �� \m {h[qh jhY [mjYZXYqj[\m ]\Zo kYrYmYZ_jYX w uhY
%& '( 7)-�1 4 _ZY jh\XY {Y _ZY r\[mr j\ q\mXjZpqj \m Xpqh qh_Z_qjYZ Xp}X^_qYX w uhY
'-5%5,-' \] jhY XnooYjZ[q X[mrpi_Z[j[YX [m jhY i_Xj q\ipom [X [m jhY X^[Z[j \] jh_j [m
`cg w �_Zj[q[^_j[\m \] _ �Yni rZ\p^ [m jhY m\j_j[\m H[m qipk[mr jhY �Yni G� K [mk[q_jYXjh_j jhY k[XqZ[o [m_mj \] _ XnooYjZ[q X[mrpi_Z[jn [X jh_j \] jhY �Yni rZ\p^ � _mk hYmqY
jhY o\m\kZ\on rZ\p^X \m jhY �� _mk jhY q\ZZYX^\mk[mr qZnXj_ii\rZ_^h[q rZ\p^ _ZY
[m ]_qj ZY^ZYXYmj_j[\mX \] jhY ZYiY�_mj rYmYZ_i[XYk }Z_[k rZ\p^ � { [jh qYZj_[m ^\{YZX
\] jhY rYmYZ_j\ZX XYj j\ } Y jhY [kYmj[j[YX w

���	a bc tnooYjZ[q ��� X[mrpi_Z[j[YX

 � z � J � J 
 �? �� � �YZX_i
o \m\o [_iX

xYZmYi
 

_�mY
rZ\p^ m\j_j[\m

� L V � J V � J 
 � � J � L J �� � V J V `G HI J � J �Kg ��� �� L�� O
�
 � � J V � J 
 I � J � V J V `� L HIKg � %O&�

V � J V � J 
 I � J �� � V J V `� L HIKg G %O&�

V � J � J 
 I � J � � J � � V J V `� M g � %L �L&L

� J V � J 
 � � J � J � L J �� L V J V `� �O g� � %L&�
V � J � J 
 � � J � J � � J � L J � � V J V `� L� g � %L&M

� L � J C� J 
 � � J � J � � C J C `� N g � %�&L�����
 � � J � J C
 � � J � L J � M J � J �� � C J C `� L�g ��� �� �

��a�`a� � w� c �-'4,�() %' %� 5-/ -)1 8 ,4/ � -� % ��� � �'05,-' 4,'7� 2%),53 � )-/
58 ( 5%�2(� �(5 �� �( ,54 08 %)%05() 4��41 %0( ,' 58 ( 4(0-'� 8 -/ -2-73 -� % � 643// (5),0
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uhY ^Z\\] \] jhY jhY\ZYo [X r[�Ym [m jhY mYyj XYqj[\m w �j { [ii pXY jhY �nmx[m
k[_rZ_o X \] jhY X[mrpi_Z[j[YX ]\Z jhY Xp}X^_qYX �� \] jhY j_}iY w uhY k[_rZ_o X
_ZY r[�Ym [m �[rpZY � w uhY[Z YiYo YmjX ZY^ZYXYmj }\jh jhY kYrYmYZ_jY [mjYZXYqj[\m
]\Zo X \m jhY �� _mk jhY ZYi_j[\mX ]\Z jhY q\ZZYX^\mk[mr � [q_Zk�:Y]XqhYj� \^YZ_j\ZX w
� _o Yin z

H�K jhY �YZjYy XYj [X _ k[Xj[mrp[XhYk XYj \] �_m[Xh [mr  �qnqiYX � jh_j [X \] Yi�
Yo YmjX \] � � {h[qh _ZY XnooYjZ[q _m_i\rpYX \] �\ZXY �_m [Xh[mr qnqiYX
HXYY `a b c b deg ]\Z kYj_[iX � q] w `�gK �

H�K }YX[kY Y_qh �YZjYy jhY XYi]�[mjYZXYqj[\m mpo}YZ \] jhY  �qnqiY [X r [�Ym �
H�K m\m�\Zjh\r\m_i  �qnqiYX _ZY � \[mYk }n _m \Z[YmjYk YkrY i_}YiiYk { [jh jhY

[mjYZXYqj[\m mpo}YZ X[o [i_Z j\ h\{ jh[X {_X k\mY ]\Z jhY rZ\p^ k[_rZ_o X �
H�K h\{Y�YZ � jhY YkrY \Z[Ymj_j[\m [X \o [jjYk [m _ii jhY jZYY k[_rZ_o X X[mqY

jhY  �qnqiYX _ZY kYlmYk p^ j\ opij[^i[q_j[\m }n ^\{YZX \]  _mk p^ j\
_ qh\[qY \] jhY[Z \{m \Z[Ymj_j[\m H]\Z jhY X_o Y ZY_X\m Y_qh jZYY k[_rZ_o
XYZ�YX }\jh q\m�pr_jY �_ipYX \]  K �

H�K [m X[kY Y_qh �YZjYy jhY \ZkYZ \] jhY q\ZZYX^\mk[mr � [q_Zk�:Y]XqhYj� \^YZ_�
j\Z [X { Z[jjYm �

HIK jhY opij[^i[q[jn \] _m YkrY }Yj{YYm �YZj[qYX � _mk � [iip XjZ_jYX jhY iYmrjh
\] jhY }Z_[k[mr ZYi_j[\m }Yj{YYm jhY � [q_Zk�:Y]XqhYj� \^ YZ_j\ZX z

� q\oopj_j[�[jn [] jhYZY [X m\ YkrY �
� ������ � ������ [] jhY YkrY [X X[o^iY �
� H���� K� � H���� K� ]\Z _ k\p}iY YkrY �
� H���� KL � H���� KL [] jhY YkrY [X jZ[^ iY w

�m ZYi_j[\m j\ uhY\ZYo � w�� jhY � [q_Zk�:Y]XqhYj� \^YZ_j\ZX { [ii n[Yik jhY rYm�
YZ_j[mr _�mY ZYsYy [\mX \] jhY qZnXj_ii\rZ_^h[q rZ\p^X w

uhY �XxYiYj\m� \] _ k[_rZ_o {[jh _ �Yni rZ\p^ [m jhY m\j_j[\m [X jhY �nmx[m
k[_rZ_o \] jhY �Yni rZ\p^ w uh[X ZYsYqjX jhY ]_qj jh_j jhY k[XqZ[o [m_mj \] jhY
XnooYjZ[q X[mrpi_Z[jn [X [X\o\Z^h[q j\ jh_j \] jhY �Yni rZ\p^ w

�\Z _ii jhY [m�_Z[_mj q_XYX � jhY k[_rZ_o X \] �[rpZY � {YZY q\mXjZpqjYk [m `ddg
]\ ii\{ [mr jhY o Yjh\kX \] `a b c b deg [m _ �YZn XjZ_[rhj]\Z{_Zk {_nw uhY ��� �� �k[_rZ_o {[ii } Y \}j_[mYk [m tYqj[\m � w
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\] jhY X[mrpi_Z[j[YX { [jh jZYY k[_rZ_o X q\o YX \pj [m jhY _qjp_i � [q_Zk�:Y]XqhYj�
\^YZ_j\ZX w P_qh \] jhYo [X _ jZ_mX]\Zo _j[\m
H�K �� z � �? �  H�  �K T� J � U�� T� J � U
kYlmYk m\j \min }n [jX Z\\j � � }pj _iX\ }n jhY Y[rYm�_ipY � 	� �w �\Z jhY \^YZ_j\ZX
\] \ZkYZ rZY_jYZ jh_m j{\ � � �  ]\Z ��� �� L _mk � %L �L&L � _mk � �  \jhYZ{ [XY w

� a� ]� ]� ]�� � w� c �] jhY hYZo [j[_m ]\Zo T�J J �U h_X _ \mY�k[oYmX[\m_i xYZmYi � _
jZ_mX]\Zo _j[\m H�K {[ii } Y q_iiYk _ 1 4(��-6)(* (+ ,-' ^Z\�[kYk � [X m\j [m jhY xYZmYi �

	a��`
 � w� c uhY k[_rZ_o X G %O&� _mk � %L �L&L _ZY jhY ZYXpijX \] ]\ik[mr \] jhY
k[_rZ_o X ��� �� L _mk � %L&M [m j{\ � X[o [i_Z j\ h\{ jhY � S k[_rZ_o q_m }Y \}j_[mYk
]Z\o jh_j \] � �S� HXYY `�g � q] w `a b c b degK w uh[X q\ZZYX^\mkX j\ jhY XnooYjZn
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rZ\p^X \] jhY XYq\mk ^_[Z \] X[mrpi_Z[j[YX }Y[mr [mkYy j{\ Xp}rZ\p^X [m jhY XnooYjZn
rZ\p^X \] jhY lZXj ^_[Z w

v � � ��� � � � ������� ��d
�Y Xj_Zj { [jh X\o Y rYmYZ_i q\mX[kYZ_j[\mX _mk jhYm _^^in jhY[Z ZYXpijX [m _

q_XY�}n�q_XY Xjpknw

v �d � � ��� # #!� ���� � � � ���!�� d � :Yj W� J W � J � � � J WS }Y q\\Zk[m_jY �Yqj\ZX
[m � S� � w �\mX[kYZ _ XYo [�kYlm[jY hYZo [j[_m ]\Zo �� \m � S� � { [jh _ \mY�k[o YmX[\m_i
xYZmYi � X^_mmYk }n �! � W� � � �W � � � � � � �S WS � {hYZY m\j _ii \] jhY q\mXj_mjX �R
_ZY �YZ\ w �m jhY }_X[X BWR E jhY ]\Zo [X r[�Ym }n jhY o _jZ[y
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{hYZY 	 [X _ � � � m\m�kYrYmYZ_jY �YZo [j[_m o _jZ[y � ���� � �� HW� J W� K _mk 	 � [X jhY
q\ipom \] ^Z\kpqjX \] jhY WY�� { [jh W� w �Z\o jhY ]\Zo \] jhY xYZmYi {Y XYY jh_j
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o _jZ[y \] jhY m\m�kYrYmYZ_jY hYZo [j[_m ]\Zo � [mkpqYk }n �� \m � S� � �� � � S _mk
{Z[jjYm [m jhY }_X[X ]\Zo Yk }n jhY ^Z\� Yqj[\mX \] jhY WR �� w
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{ [jh jhY Y[rYm�_ipY �R 	� �z
��R z � �? �  H�  �R K �� H� J WR K�� HWR J WR K WR �

uhY o _jZ[y \] jhY jZ_mX]\Zo _j[\m ��� [m \pZ }_X[X [X� �� � �	��
A �S � J {hYZY � � � H�  �� K����� �

uhY o _jZ[qYX \] jhY \jhYZ ��R _ZY X[o [i_Zin q\mXjZpqjYk ]Z\o jhY q\ipomX \] �	 _mk
k[�YZ ]Z\o �S� � [m jhY � jh Z\{ X \minw uhY ^XYpk\�ZYsYy[\mX ��R �� ^Z\� Yqj j\ � S� � ��
j\ jhY ZYsYy[\mX �R ^ZYXYZ�[mr jhY ]\Zo � jhYZY w

t[mqY _ii jhY ��R ly � � [m jhY kp_i X^_qY � S� � �� \] i[mY_Z ]pmqj[\m_iX \m � S� � �
jhY kp_i \^YZ_j\ZX ���R XYmk Y_qh hn^YZXpZ]_qY ]\Zo Yk }n _ii jhY ]pmqj[\m_iX j_x[mr
_ lyYk �_ipY \m �! � � [mj\ [jXYi] w

u_xY \mY \] Xpqh hn^YZ^i_mYX �
� � B�� � � �� � � � � � � � S�S � �E < � S� � �� J � 	� A J

{hYZY jhY �R _ZY jhY q\\Zk[m_jYX kp_i j\ jh\XY {Y h_k \m � S� � w :Yj ��� }Y jhY
ZYXjZ[qj[\m \] ���� j\ � w uhYm � [m jhY q\\Zk[m_jYX 	 � H� � J � � � J � S K� \m � {Y h_�Y

�
�� H	 K � 
 ��	 � �S � � �  !� 		 � � � �� 	  �� � 	 �

{hYZY � �� � �S � ��	 � !� w
W ii jhY ��R �� _ZY h\o\rYmY\pX _mk jhY[Z o _jZ[qYX � �R _ZY \}j_[mYk }n kYiYj[mr

jhY lZXj Z\{ _mk lZXj q\ipom \] jhY ��R o_jZ[qYX _mk jhYm j_x[mr jhY jZ_mX^\XYX w
uhY kYiYj[\m hYZY o Y_mX ^_XX[mr j\ jhY o _jZ[qYX \] jhY �R � _mk X[mqY jhYXY ZYsYy[\mX
^ZYXYZ�Y jhY ]\Zo � � {Y h_�Y

� �R 	�R � 	 �� 	 � � H� �R K� 	 � H� �R K �
uhpX � jhY ZYsYy [\mX ��R �� ^ZYXYZ�Y jhY hYZo [j[_m ]\Zo 	 � 	 �	 \m � w �j [X Y_X[in
qhYqxYk jh_j jhY X_oY [X jZpY ]\Z jhY i[mY_Z ^_Zj � �� \] ��� _mk jh_j � o\ZY\�YZ � jhY
jZ_mXi_j[\m �Yqj\Z \] ��� [X _ �� �Y[rYm�Yqj\Z \] � �� w uhYZY]\ZY � ��� [X [mkYYk _m _�mY
ZYsYy [\m w

:Yj pX m\{ ^_XX j\ jhY q\\Zk[m_jYX 	  � 	 �	 \m � w uhYm	 � 	 �	 � 	 � 		  _mk �
�� H	 K � 	 � H� �� 		  �� �	 � K � � �

� 	  � � � �! �
t[o [i_Zin� jhY o _jZ[qYX \] _ii jhY \jhYZ ZYsYy [\mX } Yq\o Y jhY � �

R m\{ w uhpX � [m
jhY q\\Zk[m_jYX 	 � {Y h_�Y YmkYk p^ { [jh ZYsYy [\mX H\mY \] jhYo � � �� � _� mYK
^ZYXYZ�[mr jhY hYZo [j[_m ]\Zo { [jh jhY o _jZ[y 	 w�����$�#�� � �o[j jhY iY]jo \Xj �YZjYy ]Z\o Y_qh X[mrpi_Z[jn k[_rZ_o \] �[rpZY
� w �j [X Y_Xn j\ XYY jh_j jhY Xp}k[_rZ_o X \}j_[mYk ^Z\kpqY \m jhY �� [m�\i�Yk jhY
o\m\kZ\on rZ\p^X q\[mq[k[mr { [jh jhY i[mY_Z ^_ZjX ; \] jhY qZnXj_ii\rZ_^h[q rZ\p^X
\] tYqj[\m �w �mkYYk \Z[Ymj[mr _ii m\m�\Z[YmjYk YkrYX ]Z\o jhY iY]j j\ jhY Z[rhj �
qh_mr[mr jhY X[rm \] jhY hYZo [j[_m ]\Zo Hjh[X o \�Y k\YX m\j _�Yqj _mn ZYsYy [\mXK
_mk k[�[k[mr jhY Z\\jX }n ^\X[j[�Y mpo}YZX j\ o _xY jhYo pm[j {Y [ooYk[_jYin rYj
]Z\o \pZ Xp}k[_rZ_o X j\ jhY k[_rZ_o X \] �[rpZY �w
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uhY \min ^\[mj ZYo_[m [mr m\{ ]\Z _ �YZ[lq_j[\m \] uhY\ZYo � w� [X j\ qhYqx jh_j
jhY jZpmq_jYk xYZmYi �Yqj\Z [m Y_qh q_XY [X m\Zo _i j\ _ ZYiY�_mj o [ZZ\Z \] ; H_X [m
jhY k[XqpXX[\m \] jhY i_jj[qYX [m tYqj[\m �K w �Y q_ZZn jh[X \pj [m jhY mYyj Xp}XYqj[\m w

�m jhY `� L�g q_XY jhY Z_mx � rZ\p^ GL� [X rYmYZ_jYk }n � ZYsYy [\mX � }pj jh [X
o _xYX m\ k[�YZYmqY [m jhY _^^Z\_qh w

	a��`
 � w� c �m jYZo X \] jhY X[mrp i_Z[j[YX � jhY �YZjYy \o [XX[\m o Ymj[\mYk _}\�Y
q\ZZYX^\mkX j\ jhY _k� _qYmq[YX \] jhY XnooYjZ[q ��� ]pmqj[\mX j\ jhY XnooYjZ[q
��� X[mrp i_Z[j[YX \] `a b c b deg �

v �� � ��� �!�������!�� !�!���#� � �\Z _ii jhY X[mrp i_Z[j[YX � {Y _XXpo Y jh_j
jhY �YZj[qYX \] jhY k[_rZ_o X \] �[rpZY � _ZY \ZkYZYk ]Z\o jhY iY]j j\ jhY Z[rhj
Xj_Zj[mr { [jh A H]\Z ��� �� � jhY ���_iYmj �YZjYy { [ii } Y mpo}YZ �K w uhY q\o^\mYmjX
\] jhY jZpmq_jYk xYZmYi �Yqj\Z ! _ZY \ZkYZYk ZYX^Yqj[�Yinw uhY o_Zx[mrX \] _ii m\m�
\Z[YmjYk YkrYX _ZY pmkYZXj\\k _X jhY [mjYZXYqj[\m mpo}YZX ��R �R� � � TWR J WR� � U w uhY
� R �� _ZY jhY o _jZ[qYX \] jhY ZYsYy [\mX �R \m � S q\ZZYX^\mk[mr j\ [jX }_X[q �Yqj\ZX
WR w uhY[Z kYjYZo [m_mjX _ZY _XXpo Yk j\ }Y  �� V � C � V w

uhY \mY�k[oYmX[\m_i q_XYX � %O&� _mk G %O&� _ZY jZ[�[_i w
P iYo Ymj_Zn q_iqpi_j[\mX ]\Z jhY \jhYZ jZYY k[_rZ_o X r[�Y jhY ]\ii\{ [mr w
��� �� L z ! � H� J �K � � L�W�
� %L �L&L z ! � HV  � J �V K � V� �� � � W �
� %�&L z ! � H� J  �  CK � H� � CK� �� � � W �
� %L&� z ! � H� J � J V  �K � ��� ��

�L � � W�
� %L&M z ! � HV  � J �V J V  V J V K � V� �� � �� L� �
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�\j[qY jh_j jhY XnooYjZn \] jhY GM k[_rZ_o [X kYXjZ\nYk [m jhY � %L �L&L q_XY _X [j
{_X ^Z\o [XYk [m tYqj[\m � _mk _XXpo Yk }n jhY k[_rZ_o \] �[rpZY � z jhY jZ_mXi_j[\m
i_jj[qY \] jh [X ZY_i[X_j[\m \] `� M g [X X^_mmYk }n jhY GM �\Z} [j \] _ opij[^iY \] W � � m\j
\] W� w�\Z ��� �� � �  � C � {Y rYj ! � H� J � J � H�  CK J �  CK w W qq\Zk[mr j\ `dv b [g � ]\Z
jhY WR �� [m � � {[jh jhY k[_r\m_i hYZo [j[_m ]\Zo  � �

�� � �
� �� {Y q_m j_xY
W � � H� J A J A J AK J W� � H � J  � J  � J  �K J WL � HA J � � C J A J � � CK J

W� � HA J  �  C J � � C J A K J WM � H � J C J  � J CK �
uh[X r[�YX ! � H� J  � J  � J �K {h[qh [X _iX\ _ Z\\j \] GL� `dv b [g w �_XX[mr j\  � C
q\m� pr_jYX ! _mk jhY WR XYjj[mrX � }pj r[�YX jhY X_o Y _�mY rZ\p^ X[mqY jhY o [ZZ\Z
XYj \] GL� [X [m�_Z[_mj pmkYZ jhY q\m� pr_j[\m w

uh[X lm[XhYX jhY ^Z\\] \] uhY\ZYo � w�w

~ � ��� ��� �� � ���� #� � #!"�!� �
�Y Xh_ii m\{ q\mXjZpqj �nmx[m k[_rZ_o X ]\Z jhY ��� �� � X[mrpi_Z[jn Xj_Zj[mr{ [jh jhY j{\��_Z[_} iY q_XY _mk jhYm ^_XX[mr j\ jhZYY �_Z[_}iYX w uh[X [m�\i�YX j{\

XYjX \] ^_Z_iiYi \}� YqjX k[�YZ[mr � p Xj }n jhY _}XYmqY \Z ^ZYXYmqY \] jhY X�p_ZY \] _m
YyjZ_ �_Z[_}iY 
 w �m \ZkYZ m\j j\ ZY^Y_j jhY kYlm[j[\mX _mk XYjj[mrX j{ [qY � _ii jhY
m\j_j[\mX ]\Z jhY ���_Z[_}iY q_XY { [ii } Y jhY X_o Y _X ]\Z j{\ �_Z[_}iYX � }pj { [jh jhY
j[ikY \m jhY j\^ w uh[X { [ii } Y Xi[rhjin [mq\mX[XjYmj { [jh jhY m\j_j[\mX pXYk [m jhY
^ZY�[\pX XYqj[\mX � }pj { [ii m\j } Y q\m]pX[mr w
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~ �d � ��� � �!�� �$��� � Wii jhZ\prh jh[X Xp}XYqj[\m � � CD {[ii }Y jhY qYmjZ_i
XnooYjZn \] � � � _mk {Y Xh_ii } Y {\Zx[mr { [jh � �Y�p [�_Z[_mj h\i\o\Z^h[q ]pmqj[\mX
\m jhY ^i_mY � jh_j [X XYZ[YX q\mj_[m[mr o\m\o [_iX \] \kk kYrZYYX \min z  H� J � K �
 H� J � K w

tj_Zj[mr { [jh _ � �Y�p[�_Z[_mj ]pmqj[\m�rYZo  {[jh _m [X\i_jYk X[mrpi_Z[jn _j
jhY \Z[r [m � {Y Xi[rhjin kY]\Zo [j [m _ rYmYZ[q H}pj Xj[ii Y�p [�_Z[_mjK {_n j\ _ ]pmqj[\m
� {[jh _ Xo\\jh �YZ\ XYj w :\ q_i[X[mr jh[X XYj [m _m _^^Z\^Z[_jY }_ii _X [j [X Z\pj[mYin
k\mY [m X[mrp i_Z[jn jhY\Zn� {Y \}j_[m _ qpZ�Y � � � _ XnooYjZ[q � [im\Z l}ZY \] jhY
rYZo  w �\Z _ rYmYZ[q i[mY [m jhY ]pmqj[\m X^_qY � j\ kYlmY �_m[Xh[mr qnqiYX \m � � �
\mY m_jpZ_iin j_xYX jhY ]_o [in \] iY�YiX � � �� � A � {hYZY � [X _ rYmYZ[q i[mY_Z
]pmqj[\m \m jhY ^i_mY _mk � _ q\o^iYy ^_Z_o YjYZ w �\ZXY ��qnqiYX [m jh[X ]_o [in
�_m [Xh [m XnooYjZ[q ^_[ZX � W � � � W� w tpqh _ ^_[Z kYlmYX �_m[Xh[mr  �qnqiYX [m jhY
qh_Z_qjYZ X^_qYX \] � [m � � H�� K � ��� � � ���� z
H�K W� � W � � ��� � _mk W�  W � � ���� �
�\{ j_xY _ XnXjYo \] ^_jhX \m � � Xj_Zj[mr _j jhY \Z[r[m _mk iY_k[mr j\ jhY qZ[j[q_i
�_ipYX \] � w W XXpo Y jhYn h_�Y m\ opjp_i� _mk XYi]�[mjYZXYqj[\mX � jh_j [X jhY XnXjYo
[X �,45,'7� ,48 (� w uhYm jhY q\ZZYX^\mk[mr k[Xj[mrp[XhYk XnXjYo X \] �_m [Xh[mr  �
qnqiYX rYmYZ_jY jhY �� `deg w �\{Y�YZ � jhYXY qnqiYX _ZY m\ i\mrYZ [mkY^ YmkYmj z {Y
rYj j\\ o _mn qZ[j[q_i �_ipYX \] � w

�\Z jhY ��� �� � ]pmqj[\m � [j [X q\m�Ym [Ymj j\ Xj_Zj { [jh _ X_}[Z[lq_j[\m � jh_j [X_ ^ YZjpZ}_j[\m { [jh _ii qZ[j [q_i ^ \[mjX ZY_i _mk _ii X_kkiYX \m jhY �YZ\ iY�Yi � Z_jhYZ
jh_m { [jh _ q\o^iYjY Xo\\jh [mr \] jhY �YZ\ XYj w t\ {Y j_xY jhY \mY�^_Z_o YjYZ
]_o [in

� � � H� � � � � �  �K H�  � � � � � �K � �� �
uhY �YZ\ iY�YiX ]\Z j{\ �_ipYX \] � � �YZ\ _mk Xp� q[Ymjin Xo _ii ^ \X[j[�Y �� � _ZY Xh\{m
[m �[rpZY � w uhY ^\[mj �� {[ii m\{ }Y \pZ }_XY ^\[mj w uhY iY�Yi �� � A {[ii }Y
kYm\jYk �� � _mk _ii jhY qnqiYX { [ii } Y q\mXjZpqjYk [m � � H� � K w

y

x

A0

B0

C 0

F0

C 1

F1

B1

A1

\]^_`a � c uhY qpZ�Y � � A Hjh[m K _mk [jX Xo \\jh [mr � � � B�� � AE �
uhYZY _ZY ]\pZ k[Xj[mqj qZ[j[q_i �_ipYX \] � z �YZ\ HjZ[^ iY K � \mY ^\X[j[�Y HrZY_jYZ

jh_m �� K _mk _ ^_[Z \] q\m� pr_jYX { [jh jhY ZY_i ^_Zj mYr_j[�Y HXYY �[rpZY �_K w uhY
qnqiYX �_m[Xh[mr \m �� _i\mr jhY ZY_i ^_jhX Xh\{m [m �[rpZY �_ o _n }Y jZ_qYk [m
�[rpZY � w uhYXY _ZY jhY � R � �R _mk 	 R �_m[Xh[mr _j jhY ZYiY�_mj m\kYX \] jhY qpZ�Y
� � A � _mk jhY \�_iX 
 R w uhY qnqiYX �_m[Xh [mr _i\mr jhY j{\ ZYo _[m[mr ^_jhX { [ii
} Y kYm\jYk ZYX^ Yqj[�Yin � R _mk �R � � � A J �w �Y _XXpo Y jh_j jhY \Z[Ymj_j[\mX [m
jhY ^_[ZX _ZY Xpqh jh_j jhY XnooYjZn � [mjYZqh_mrYX jhY qnqiYX { [jh\pj _�Yqj[mr
jhY \Z[Ymj_j[\m w
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\]^_`a � c �[Xj[mrp[XhYk ^_jh XnXjYo X [m � � iY_k[mr j\ jhY qZ[j[�
q_i �_ipYX \] jhY ^_Z_o YjYZ � w

�\pj[mY q_iqpi_j[\mX \] jhY [mjYZXYqj[\mX n[Yik jh_j � { [jh[m jhY ZYo _[m[mr sYy�
[}[i[jn [m qh\\X[mr jhY \Z[Ymj_j[\mX � jhY �nmx[m k[_rZ_o ]\Z jhY j{Yi�Y ��qnqiYX [X
jhY \mY Xh\{m \m jhY iY]j [m �[rpZY � w
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\]^_`a � c �\ik[mr jhY qpZ�Y k[_rZ_o j\ jhY [mjYZXYqj[\m k[_rZ_o X
]\Z jhY qh_Z_qjYZ Xp}X^_qYX � ��� � w �m jhY iY]j z _m YkrY

� ? �
oY_mX T� J �U � �w �m jhY Z[rhj z jhY i_}Yi \m _m YkrY � ? � [X
T� J �U�� � { [jh jhY o _Zx[mr � \o [jjYk w W ii jhY XYi]�[mjYZXYqj[\mX _ZY
A w

�_XX[mr j\ jhY [mjYZXYqj[\mX \] jhY  �qnqiYX _X [m H�K � {Y ]\ik jhY ����YZjYy
k[_rZ_o [m j{\ _mk \}j_[m jhY k[_rZ_o \m jhY Z[rhj [m �[rpZY � w

u\ X[o^i[]n jhY i_Xj k[_rZ_o � {Y qh_mrY jhY ^_jhX [m � � _X Xh\{m [m �[rpZY
�} w uhY qnqiYX 
 _mk � _ZY jhYm jZ_mX]\Zo Yk }n jhY ZYiY�_mj � [q_Zk�:Y]XqhYj�
\^YZ_j\ZX

�� z � �? �  T� J � U� �� �
�Y _iX\ ZY\Z[Ymj jhY qnqiY � � _mk opij[^in 	 }n  w uhY o\�YX ^Z\�[kY jhY k[_rZ_o
\] �[rpZY I [m {h[qh jhY o\k[lYk qnqiYX _ZY ^Z[o Yk w
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\]^_`a � c �nmx[m k[_rZ_o ]\Z jhY ��� �� � qpZ�Y q\ZZYX^\mk[mr j\jhY ^_jh XnXjYo \] �[rpZY �} �  � � �w uhY q\m�Ymj[\mX _ZY _X [X
[m �[rpZY � Z[rhj w

	a��`
 � w� c �[rpZY I XprrYXjX jh_j �  �  � 	  w �Y Xh_ii XYY {hn jh[X [X
[mkYYk jhY q_XY [m jhY mYyj Xp}XYqj[\m w

~ �� � ��� �$� �!�� � uh[X j[o Y {Y h_�Y jhY jZ_mX]\Zo _j[\m �� H� J � J 
 K � H� J � J
C
 K w �Y ZYXjZ[qj \pZ _jjYmj[\m j\ jhY ]pmqj[\mX  H� J � K � 
 � opij[^i[Yk }n �� }n  �w
�\ZXY ��qnqiYX \] Xpqh ]pmqj[\mX �_m[Xh [m XnooYjZ[q ^_[ZX _r_[m � _mk {Y Xh_ii \ZkYZ
_mk \Z[Ymj jhYo X\ jh_j

�� z �W� �? �W � �? �W� �
�YmqY {Y h_�Y � � H�� � J � K � � ��� Y�� ���� { [jh jhY Xpoo_mkX X^_mmYk ZYX^ Yqj[�Yin}n jhY � �qnqiYX
H�K �W�  C�W� _mk �W� � C�W � �

�\Z jhY ��� ��� X[mrpi_Z[jn � L � ��� � 
 � � {Y Xh_ii m\{ q\mXjZpqj jhY �_m[Xh[mr
qnqiYX \m �� � � B�� � 
 � � AE ]Z\o jh\XY {Y \}j_[mYk \m � � [m jhY ^ZY�[\pX
Xp}XYqj[\m w �\Z jh[X � {Y lZXj ZYq_ii _m [mjYZ^ZYj_j[\m \] jhY XpX^YmX[\m \] jhY ZY_i
��qnqiY W \m � � � � �  � � A j\ jhY ZY_i ��qnqiY �W \m � � � � �  � � 
 � � A w �\Z
jh[X � \mY q\mX[kYZX jhY ]_o [in \] iY�YiX � H� J � K � � \] jhY ]pmqj[\m � � � � � � �  �
{h\XY \min qZ[j[q_i �_ipY [X  �w �h_mr[mr � ]Z\o A j\  �� {Y q\mjZ_qj jhY qnqiY W
j\ _ ^\[mj _mk � jhpX � rYj _ jh[o}iY � HWK \m jhY XpZ]_qY B� � � � �  � � � E < � L

���
w

tYjj[mr m\{ � � 
 � _mk j_x[mr jhY [m�YZXY [o _rY \] � HWK [m jhY �� 
 �X^_qY {Y rYj
jhYZY jhY ��qnqiY �W w

�\mX[kYZ m\{ jhY ��^_Z_o YjYZ ]_o [in \] iY�YiX � H� J � K � �� � � H� _X [m jhY
^ZY�[\pX Xp}XYqj[\m K w :Yj � }Y qi\XY j\ \mY \] [jX qZ[j[q_i �_ipYX � \] tp}XYqj[\m � w�w
�\mX[kYZ _ �\ZXY ��qnqiY � {h[qh h_X mY_Zin �_m[XhYk \m jhY iY�Yi � H� J � K� �� � A w
�j [X jhY }\pmk_Zn \] jhY jh[o}iY � H�K < B� H� J � K� �� � � E < � L

� �� �� jh_j q\mjZ_qjX� j\ jhY mY_Z}n qZ[j[q_i �_ipY �  \] � _i\mr jhY XjZ_[rhj ^_jh � ]Z\o A j\ �  [m � � w:Yj pX m\{ o\�Y � _i\mr jhY ^_jh [m � � ]Z\o �  j\ �� w uh[X kY]\Zo X � j\ _ ^_jh
[m � � ]Z\o jhY \Z[r[m j\ jhY ZYiY�_mj qZ[j[q_i �_ipY \] �� w � YX^Yqj[�Yin jhY jh [o}iY
� H�K }Yq\oYX jhY jh [o}iY jh_j q\mjZ_qjX jhY qnqiY � Hm\{ }Z\prhj j\ �� K _i\mr jhY
mY{ ^_jh w tYjj[mr � � 
 � k\p}iYX jhY mY{ jh[o}iY _mk o_xYX [j [mj\ _ ��qnqiY [m�� � w

W^^in[mr jh[X ^Z\ qYkpZY j\ Y_qh \] \pZ j{Yi�Y ��qnqiYX � {Y \}j_[m j{Yi�Y ��
qnqiYX [m ���� kYlmYk }n jhY[Z Y�p_j\ZX [m ��� _mk }n ^_jhX [m � � iY_k[mr ]Z\o
jhY \Z[r[m j\ jhY qZ[j[q_i �_ipYX \] �� w u\ o _xY jhY q_iqpi_j[\mX Y_X[YZ � {Y }YjjYZ
h_�Y jhY ^_jhX { [jh\pj opjp_i� _mk XYi]�[mjYZXYqj[\mX w �\{Y�YZ � j{\ ^_[ZX \] jhY
^_jhX opXj Xh_ZY jhY X_o Y lm_i ^\[mjX _X jhYZY _ZY � pXj jYm qZ[j[q_i �_ipYX w Wmk \]
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q\pZXY jhY ^_jhX q\ZZYX^\mk[mr j\ _ ^_[Z \] � �XnooYjZ[q ��qnqiYX Xh\pik }Y qYmjZ_iin
XnooYjZ[q [m � � w
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\]^_`a � c W ^_jh XnXjYo [m � � q\mjZ_qj[mr jhY qnqiYX \m �� j\
jhY qZ[j[q_i ^\[mjX \] jhY ]pmqj[\m �� w

W ^_jh XnXjYo [m � � q\ZZYX^\mk[mr j\ jhY ^_jh XnXjYo \] �[rpZY �_ _mk X_j[X�
]n [mr _ii jhYXY q\mk[j[\mX [X Xh\{m [m �[rpZY � w u\ \Z[Ymj jhY ZYXp ij[mr ��qnqiYX � {Y
lZXj \Z[Ymj jhY [m�YZXY [o _rYX [m � � \] jhY ^_jhX [m � � w uhY 
 �^_jhX q\ZZYX^\mk[mrj\ jhY � � { [ii } Y \Z[YmjYk _j jhY \Z[r[m }n jhY j_mrYmj �Yqj\ZX { [jh jhY ^\X[j[�Y ZY_i
^_ZjX � _mk jh\XY ]\Z jhY � � }n jhY �Yqj\ZX { [jh jhY ^\X[j[�Y [o _r[m_Zn ^_ZjX w �Y
\Z[Ymj jhY ��qnqiY ��R _i\mr [jX Y�p_j\Z �R }n jhY \Z[Ymj_j[\m \] �R ]\ii\{Yk }n jhY
qh\XYm \Z[Ymj_j[\m 
�� \] jhY 
 �^_jh w uhYm

T�� J��U �  T� J �U � ��� H
� J 
 � K
[] jhY j{\ qnqiYX o YYj \min _j jhY Y�p_j\ZX w

uhY ZYXpij \] jhY q\mXjZpqj[\m [X jhY �nmx[m k[_rZ_o \m jhY iY]j [m �[rpZY � w
uhY \min [mjYZXYqj[\m mpo}YZX [m �[rpZY � {h[qh Xj[ii mYYk Yy^i_m_j[\m _ZY jhY

T �� R J �� R U X[mqY jhY qnqiYX oYYj m\j � pXj _j jhY Y�p_j\ZX }pj _j jhY ^\iYX j\\ w u\
\}j_[m jhYXY [mjYZXYqj[\mX � {Y m\j[qY jh_j jhY ^_jh XnXjYo \] �[rpZY � kYo\mXjZ_jYX
jh_j � [m jYZo X \] jhY o\m\kZ\on \^YZ_j\ZX � jhY ��qnqiYX \] jhY ���_Z[_} iY q_XY
X_j[X]n jhY ZYi_j[\mX
H�K �R � ��� ��� ��� ��� H� R K � � R  
 R � �R  	 R �
uhY ]_qj jh_j jhY X[rm \] �R hYZY [X ^ipX Z_jhYZ jh_m o [mpX q_m }Y Y_X[in qhYqxYk
}n q\o^_Z[mr _^^Z\^Z[_jY [mjYZXYqj[\m mpo}YZX w �Yi_j[\mX H�K � [m ^_Zj[qpi_Z � [o^in
jhY ZYi_j[\m \] �Yo _Zx � w�w �\ZY\�YZ � ]Z\o jhY X_o Y lrpZY � {Y XYY jh_j jhY X_o Y
ZYi_j[\mX � }pj { [jh jhY j[ikYX _kkYk Y�YZn{hYZY � h\ik ]\Z jhY ��qnqiYX {Y _ZY q\m�
X[kYZ[mr m\{ HjhY X[rm qh\[qY \m jhY iY]j q_m }Y �YZ[lYk i[xY }Y]\ZYK w uh[X r[�YX pX
jhY mpo}YZX T �� R J �� R U w

u\ rYj jhY �nmx[m k[_rZ_o X ]\Z jhY h\o\i\rn � ���� Y � {Y ]\ii\{ jhY XYjj[mrX \]H�K _mk ]\ik jhY ����YZjYy k[_rZ_o [m j{\ j\ jhY k[_rZ_o \m jhY Z[rhj [m �[rpZY � �� � � C w
t{ [jqh[mr j\ jhY ^_jh XnXjYo \] �[rpZY �} � jh_j [X _^^in[mr _^^Z\^Z[_jY � [q_Zk�

:Y]XqhYj� \^YZ_j\ZX �� �
�
z �� �? �� � T �� J �� U �� �� J

_mk [mjZ\kpq[mr �	  �  � �	 _mk ��  �  �� _]jYZ{_ZkX � {Y Ymk p^ { [jh jhY k[_rZ_o \]
�[rpZY 	 w �Y_Z[mr [m o [mk jhY m\j_j[\m_i k[�YZYmqY � {Y XYY jh_j jhY ZYXpij [X Yy_qjin
jhY ��� �� � k[_rZ_o \] �[rpZY � � � �  � � C w � Yi_j[\mX H�K n[Yik ��  �� � �	  w

uh[X lm[XhYX jhY q\mXjZpqj[\m w
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\]^_`a � c �\ik[mr jhY XpZ]_qY k[_rZ_o j\ jhY [mjYZXYqj[\m k[_�
rZ_o X ]\Z jhY qh_Z_qjYZ Xp}X^_qYX � ���� Y w �m jhY iY]j z Y_qh qnqiYh_X jhY XYi]�[mjYZXYqj[\m � � _ X[o^iY Hk_XhYk K YkrY kYm\jYX jhY
[mjYZXYqj[\m mpo}YZ � HZYX^Yqj[�Yin  �K w �m jhY Z[rhj z jhY XYi]�
[mjYZXYqj[\mX _ZY � � jhY i_}Yi \m _m YkrY [X h_i] jhY [mjYZXYqj[\m
mpo}YZ � o _Zx[mr � [X \o [jjYk _mk o _Zx[mr  � [X ^ZYXYmjYk }n _
k_XhYk YkrY w
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\]^_`a � c uhY �nmx[m k[_rZ_o ]\Z jhY ��� �� � XpZ]_qY q\ZZY�X^\mk[mr j\ jhY ^_jh XnXjYo \] �[rpZY �} � � � � C w uhY q\m�Ymj[\mX
_ZY _X [m �[rpZY � Z[rhj w

	a��`
 � w� c WX pXp_i � \mY q_m \ZkYZ jhY ^_jhX \] �[rpZY � _mj[qi\ qx{ [XY [m
jhY \ZkYZ jhYn iY_�Y jhY }_XY ^\[mj w uh[X ^Z\�[kYX jhY �nmx[m k[_rZ_o X \] �[rpZYX
I _mk 	 {[jh _ Xj_mk_Zk \ZkYZ[mr \] jhY �YZj[qYX z �� 	 � 
 � _mk jhY X_oY { [jh
jhY j[ikYX w

f � 
� �� �! ������� ���� !���"�!��#� "��$�
uh[X rZ\p^ q_o Y j\ \pZ _jjYmj[\m {hYm jhY \ZkYZ \] jhY � [q_Zk�:Y]XqhYj� \^�

YZ_j\Z q\ZZYX^\mk[mr j\ jhY qYmjZ_i �YZjYy \] jhY ��� �� L k[_rZ_o [m �[rpZY � {_X
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